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<220> 

<221> CDS 

<222> (46) . . (1923) 

<400> 1 

gctcagaatc taccaaaccc tctcggagtt gacgagcggc gccgc atg ggg tea eac 57 

Met Gly Ser His 
1 

ggc aag cca ccg eta ccg tac gee tac aag ccg ctg ccc teg gac gcc 105 
Gly Lys Pro Pro Leu Pro Tyr Ala Tyr Lys Pro Leu Pro Ser Asp Ala 

5 10 15 2 0 
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gcc gac ^gt aag egg azc ggz tgc atg agg tgg tec gcg tgt gzz azz 155 

Ala Asp Gly Lys Arg Tnr 31y 2ys Met Arg Trp Ser Ala Zys Ala Thr 

25 ' 30" ^ 35 

gtg ctg acg g-zz tzg azz atg g :g gtg gtg gtg gtr ggr gcc arg ct:: IC'l 

Val Leu Thr Ala Ser Ala Met Ala Val Val Val Val Gly Ala Thr Leu 

4 ] 45 5D 

ctg gcg gga ttg agg acg gag rag gcc gtc gac gag gag gcg gcg gcg ^49 

Leu Ala Gly Leu Arg Met Glu 31n Ala Val Asp Glu Glu Ala Ala Ala 

55 60 65 

ggc ggg ttc ccg tgg age aac gag atg ::tg cag tgg cag rgc agr ggt 2 97 

Gly Gly Phe Pro Trp Ser Asn Glu Met Leu Gin Trp Gin Arg Ser Gly 

7 0 7 5 3 0' 

tac cat ttc cag acg gcc aag aac tac atg age gat ccc aac ggc ctg 345 

Tyr His Phe Gin Thr Ala Lys Asn Tyr Met Ser Asp Pro Asn Gly Leu 

85 90 95 100 

atg tat tac cgt gga tgg tac cac atg ttc tac cag tac aac ccg gtg ::93 

Met Tyr Tyr Arg Gly Trp Tyr His Met Phe Tyr Gin Tyr Asn Pro Val 

^ 105 ^ 110 115 

ggc acc gac tgg gac gac ggc atg gag tgg ggc cac gcc gtg tec egg 441 

Gly Thr Asp Trp Asp Asp Gly Met Glu Trp Gly His Ala Val Ser Arg 

120 ' 12 5 130 

aac ctt gtc caa tgg ege acz etc eet ate gee atg gtg gcc gac cag 4 89 

Asn Leu Val Gin Trp Arg Thr Leu Pro lie Ala Met Val Ala Asp Gin 

135 140 145 

tgg tac gac ate etc gga gtc etc teg ggc tec atg acg gtg eta eee 537 

Trp Tyr Asp lie Leu Gly Val Leu Ser Gly Ser Met Thr Val Leu Pro 

150 155 160 

aac ggg acg gtc ate atg ate tac acg ggc gee ace aac gee tec gcz 58 5 

Asn Gly Thr Val He Met He Tyr Thr Gly Ala Thr Asn Ala Ser Ala 

165 170 175 180 

gtg gag gtc cag tge ate gcc acc ccg gcc gac ccc aac gac cec etc 63 3 

Val Glu Val Gin Cys He Ala Thr Prc^ Ala Asp Pro Asn Asp Pro Leu 

18 5 190 195 

etc cgc egg tgg acc aag zac ccz gee aac eee gtc ate tgg teg ccg 681 

Leu Arg Arg Trp Thr Lys His Prc> Ala Asn Pro Val He Trp Ser Pro 

200 205 210 

ccg ggg gtc ggc ace aag gat ttc zga gac ccg atg acc gcc tgg tac 72 9 

Pro Gly Val Gly Thr Lys Asp Phe Arg Asp Pre Met Thr Ala Trp Tyr 

215 ^ 220 225 
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gac gag tec gac gag aca tgg cgc ^zz zzc ctz ggg tec aag gac gac '^"7 

Asp Glu Ser Asp Glu Tnr Trp Arg Thr Leu Leu Gly Ser Lys Asp Asp 

230 ^ 2 35 240 

cac gac ggc cac cac gac ggc ate gee atg atg tae aag ace aag gac 825 

His Asp Gly His His Asp :;iy lie Ala Met Met Tyr Lys Thr Lys Asr:' 

245 250 255 ^ 26: 

ttc etc aae tae gag etc at r eeg ggc ate ttg eae egg gtg gtg cge 073 

Phe Leu Asn Tyr Glu Leu He Pre Gly He Leu His Arg Va 1 Val Arg 

205 270 27 5 ^ 

ace ggc gag tgg gag tge ate gac ttc zaz ecc qzc ggc egg aga age 021 

Thr Gly Glu Trp Glu Gys lie Asp Phe Tyr PrC' Val Gly Arg Arg Ser 

2 30 28 5 ^ ^ 2 90 

age gac aae teg teg gag atg etg eae gtg ttg aag geg age atg gac 069 

Ser Asp Asn Ser Ser Glu Mer Leu His Va L Leu Lys Ala Ser Met Asti 

295 300 305 

gac gaa egg eae gae tae tae teg etg ggc aeg tae gae teg geg gee 1017 

Asp Glu Arg His Asp Tyr Tyr Ser Leu Gly Thr Tyr Asp Ser Ala Ala 

310 ^ 315 320 

aac acg tgg aeg ecc ate gac eeg gag etc gae ttg ggg ate ggg etg 1065 

Asn Thr Trp Thr Pro He Asp Pro Glu Leu Asp Leu Gly lie Gly Leu 

325 330 335 340 

aga tac gae tgg gga aag ttt tat geg tee ace tee ttc tat gat eeg 1113 

Arg Tyr Asp Trp* iSly Lys Phe Tyr Ala Ser Thr Ser Phe Tyr Asp Pre- 

345 350 355 

gee aag aae eigg ege gtg etc atg ggg tae gte gge gag gte gae tee 1161 

Ala Lys Asn Arg Arg Val Leu Met Gly Tyr Val Gly Glu Val Asp Ser 

3 60 " 365 37 0 

aag egg get gat gte gte aag gga tgg get tec att eag tea gtt eet 1209 

Lys Arg Ala Asp Val Val Lys Gly Trp Ala Ser He Gin Ser Val Pro 

375 300 385 

agg acg gtg get etg gat gag aag ace egg acg aae etc etg etc tgg 1257 

Arg Thr Val Ala Leu Asii' Glu Lys Thr Arg Thr Asn Leu Leu Leu Trp 

390 395 400 

ecc gtt gag gag ate gag ace etc ege etc aat gee aeg gaa etg ace 1305 

Pro Val Glu Glu He Glu Thr Leu Arg Leu Asn Ala Thr Glu Leu Thr 

40 5 410 415 4 20 

gac gtt ace att aac act ggc t :: e gte ats eat ate eeg etc cge caa 1353 

Asp Val Thr He Asn Thr Gly Ser Val He His He Pro Leu Arg Gin 

42 5 430 435 
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ggc act car art rga rEit gcg gaa gcc trt ttr cac ctt gat get tcr 14C1 

Gly Thr His Ala Arg His Aia Glu Aia Ser Phe His Leu Asp Aia S-^r 

4 4 D 4 4 5 4 5': 

gcr gtg grt gcc ctr aac gag gcr gat gtg ggr tac aac tgc agt ^g: 1449 

Aia Val Aia Aia Lea Asn i^iu Aia Asp Vai Giy Tyr Asn Cys Ser Ser 

4 55 4 6j 4 65 

age ggc ggc get gtt aac cgc ggc gcg eta gge ecc ttc ggc etc etc i4'>7 

Ser Gly Gly Ala Vai Asn Arg Gly Aia Leu Gly Pro Phe Gly Leu Leu 

470 475 4-0 

gtc etc gcc gcc ggt gae cgc egt ggc gag caa acg gcg gtr tac ttc 1545 

Val Leu Ala Ala Gly Asp Arg Aro Gly Glu Gin Thr Aia Val Tyr Phe 

435 490 495 500 

tac gtg tct agg ggc ctt gae gga ggc etc cac acc age tte tgc raa 1593 

Tyr Val Ser Arg Gly Leu Asp Gly Gly Leu His Thr Ser Phe Gys Gin 

50 5 ' 510 515 

gat gag ctg aga teg tea ega gcc aag gat gtg acc aag egt gtc ate 1641 

Asp Glu Leu Arg Ser Ser Arg Aia Lys Asp Val Thr Lys Arg Vai lie 

52 0 52 5 530 

ggg age acg gtg eeg gtg etc gae ggt gag get ttg tea atg agg gtg 166 9 

Giy Ser Thr Vai Pro Vai Leu Asp Gly Glu Aia Leu Ser Met Arg Vai 

535 540 545 

etc gtg gat cac tec atz gtg eag gge ttc gae atg ggc ggg agg ace 17 37 

Leu Vai Asp His Ser lie Val Gin Gly Phe Asp Met Giy Giy Arg Thr 

550 555 560 

acg atg acc teg egg gtg tac eeg atg gag teg tat eag gag gca aga 178 5 

Thr Met Thr Ser Arg Val Tyr Pro Met Glu Ser Tyr Gin Glu Aia Arg 

565 570 57 5 5S0 

gtc tac ttg ttc aac aac gcc acc ggt gee age gtg acg gcg gaa agg 18 33 

Vai Tyr Leu Phe Asn Asn Ala Thr Gly Aia Ser Vai Thr Ala Giu Arg 

58 5 590 595 

ctg gtc gtg cac gag atg gae teg gca cac aac eag etc tee aat gag 1881 

Leu Val Vai His Glu Met Asp Ser Ala His Asn Gin Leu Ser Asn Glu 

600 605 610 

gae gat gge atg tat ctt rat caa gtt ctt gaa tct egt rat 1923 

Asp Asp Giy Met Tyr Leu His Gin Val Leu Glu Ser Arg His 

615 620 625 

taataagcta cattggatea aagaagatea cragggaagg graattcata cataaatega 1 :H 3 

atcattctgc acaacetege ttgcageatg eattgaaaca tetgtatttg gatcatrttc 2043 
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ttcatttatg tcatagtgaa ctatatta::t ttgtaaaaaa aaaaaaaaaa a 



:094 



<:210 
<:211 
<:212 
<213 



> :i 

> 62 6 

> ?RT 

> Barley 



<400> 2 

Met Gly Ser His Gly Lys Pro Pro Leu Prc^ Tyr Ala Tyr Lys Pro Leu 
1 5 10 15 



Pro Ser Asp Ala Ala Asp Gly Lys Arg Thr Gly Cys Met Arg Trp Ser 

20 25 30 



Ala Cys Ala Thr Val Leu Thr Ala Ser Ala Met Ala Val Val Val Val 
35 40 45 



Gly Ala Thr Leu Leu Ala Gly Leu Arg Met Glu Gin Ala Val Asp Glu 
50 55 60 



Glu Ala Ala Ala Gly Gly Phe Pro Trp Ser Asn Glu Met Leu Gin Trp 

65 7 0 7 5 3 0 



Gin Arg Ser Gly Tyr His Phe Gin Thr Ala Lys Asn Tyr Met Ser Asp 

85 90 95 



Pro Asn Gly Leu Met Tyr Tyr Arg Gly Trp Tyr His Met Phe Tyr Gin 
100 105 110 



Tyr Asn Pro Val Gly Thr Asp Trp Asp Asp Gly Met Glu Trp Gly His 
115 120 125 



Ala Val Ser Arg Asn Leu Val Gin Trp Arg Thr Leu Pro lie Ala Met 
130 13^ " 140 



Val Ala Asp Gin Trp Tyr Asp lie Leu Gly Val Leu Ser Gly Ser Met 
145 150 155 160 



Thr Val Leu Pro Asn Gly Thr Val He Met He Tyr Thr Gly Ala Thr 

1 65 17 0 175 
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Asn Ala Ser Ala Val 31u Val Gin Zys lie Ala Thr Pro Ala Asp Pre 
13: 1S5 190 



Asn Asp Pro Leu Leu Arg Arg Trp Thr Lys His PrD Ala Asn Pro Val 

19: 20C 205 



lie Trp Ser Prc' Pro Gly Val Gly Thr Lys Asp Phe Arg Asp Prc^ Met 
210 215 ^ 220 



Thr Ala Trp' Tyr Asp Slu Ser Asp Glu Thr Trp Arg Thr Leu Leu Gly 
225 230 235 2 0 



Ser Lys Asp Asp His Asp Gly His His Asp Gly lie Ala Met Met Tyr 
245 250 255 



Lys Thr Lys Asp Phe Leu Asn Tyr Glu Leu lie Pro Gly lie Leu His 
2 60 2 65 270 



Arg Val Val Arg Thr Gly Glu Trp Glu Gys lie Asp Phe Tyr Pro Val 

275 280 285 



Gly Arg Arg Ser Ser Asp* Asn Ser Ser Gin Met Leu His Val Leu Lys 
290 ^ 295 30C 



Ala Ser Met Asp Asp Glu Arg His Asp Tyr Tyr Ser Leu Gly Thr Tyr 
305 310 315 320 



Asp Ser Ala Ala Asn Thr Trp Thr Pre He Asp Pro C^lu Leu Asp Leu 
325 330 335 



Gly He Gly Leu Arg Tyr Asp Trp Gly Lys Phe Tyr Ala Ser Thr Ser 
340 345 350 



Phe Tyr Asp Pro Ala Lys Asn Arg Arg Val Leu Met Gly Tyr Val Gly 

355 360 365 



;iu Val Asp Ser Lys Arg Ala Asp Val Val Lys Gly Trp Ala Ser He 

370 " 375 330 
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Gin Ser Vai Pro Arg Thr Val Ala Leu Asp Glu Lys Thr Arg Thr Asn 
385 390 395 ^ ^ 400 



Leu Leu Leu Trp Pro Val 'Olu Glu lie Glu Thr Leu Arg Leu Asn Ala 
40 5 410 415 



Thr Glu Leu Thr Asp Val Thr He Asn Thr Gly Ser Val He His He 
420 425 430 



Pro Leu Arg Gin Gly Thr His Ala Arg His Ala Glu Ala Ser ?he His 
4 35 440 445 



Leu Asp Ala Ser Ala Val Ala Ala Leu Asn Glu Ala Asp Val Gly Tyr 
450 455 460 



Asn Cys Ser Ser Ser i^ly Gly Ala Vai Asn Arg Gly Ala Leu Gly Pro 
465 470 475 480 



Phe Gly Leu Leu Val Leu Ala Ala Gly Asp Arg Arg Gly Glu (Oin Thr 
485 4 90 4 95 



Ala Val Tyr Phe Tyr Val Ser Arg Gly Leu Asp Gly Gly Leu His Thr 

500 505 510 



Ser Phe Cys Gin Asp Glu Leu Arg Ser Ser Arg Ala Lys Asp Val Thr 
515 520 525 



Lys Arg Val He Gly Ser Thr Val Pro Val Leu Asp Gly Glu Ala Leu 
530 535 540 



Ser Met Arg Val Leu Val Asp His Ser He Val Gin Gly Phe Asp Met 
545 550 555 560 



Gly Gly Arg Thr Thr Met Thr Ser Arg Val Tyr Pro Met Glu Ser Tyr 

565 570 575 



Gin Glu Ala Arg Val Tyr Leu Phe Asn Asn Ala Thr Gly Ala Ser Val 

580 535 590 
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Thr Ala Glu Arg Leu Val Val His Glu Met Asp Ser Ala His Asn Gin 
595 600 605 



Leu Ser Asn Glu Asp Asp 31y Met Tyr Leu His Gin Val Leu Glu Ser 
610 ' 615 ^ 62 0 



Arg His 
62 5 



<;210> 3 

<211> 30 

<212> DHA 

<':213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<4 00> 3 

ggctctcttc tgttccatgg cagatgaagc 30 

<::210> 4 

<:211> 3 6 

<2 12> DNA 

< 2 1 3> Art i f icial Sequence 




Synthetic DNA 



< 4 ( j 0 > 4 

cqcctgcagg taccacatgt tytaycarta yaaycc 



36 



< 2 1 Ci > 
<:211> 
<212> 
<2 13> 



5 

35 
DNA 

Artificial Sequence 




Syntheti : DNA 



<:4 0 0> 5 

ccacgtctag agct^tcrtc rtaccavgcs gtcat 



35 



<■ 210:-> 
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<312> PRT 
<213> Barley 

<4 00> 6 

His Phe Gin Thr Ala Lys Asn Tyr Met Ser Asp Pro Asn Gly Leu Met 
1 5 10 ^15 



Tyr Tyr Arg Gly Trp Tyr His Met Phe Tyr Gin Tyr Asn Pro Val Gly 

20 25 30 



Thr Asp Trp Asp Asp Gly Met Glu Trp Gly His Ala Val Ser Arg 
35 40 45 



<210> 7 

<211> 11 

<212> PPT 

<213> Barley 

<40n> 7 

Trp Glu Cys lie Asp Phe Tyr Pro Val Gly Arg 

1 5 10 



<210> 8 

<.':211> 8 

<212> PPT 

<213> Barley 

<400> 8 

Ser Gly Ser Met Thr Val Leu Pro 
1 5 



<210> 9 

<211> 10 

<212> PPT 

<213> Barley 

<4 00> 9 

Phe Arg Asp Pro Met Thr Ala Trp Tyr Asp 

1 5 10 



210> 10 
211> 11 
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<312> PRT 
<213> Barley 

< 4 0 0 > 1 C' 

Asp Trp Gly Lys Phe Tyr Ala Ser Thr Ser Phe 

15 10 



<210> 11 

<211> 13 

<212> PF'.T 

<213> Helianthus tuberosus 



<220> 

<221> misc feature 

<222> (6) .7(6) 

<22 3> Xaa can be any naturally occurring amino acid 
<2 2 0> 

<221> MISC_FEATUPE 

<222> ( 12) . . (13) 

<22 3> Xaa = unknown 

<400> 11 

Glu Gin Trp Glu Gly Xaa Phe Met Gin Gin Tyr Xaa Xaa 
15 10 



<210> 12 

<211> 15 

<212> PPT 

<213> Helianthus tuberosus 



<220> 

<221> M1SC_FEATUFE 

<222> (5) . . (5) 

<22 3> Xaa = unknown 

<220> 

, <221> MISC_FEATUPE 

<222> (7) . , (8) 

<223> y.aa = unknown 

<220> 

<221> MISC_FEATUFE 

<222> (11) . . (11) 

<223> Xaa = phenylalanine or leucine 
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<:220> 

v:221> MISC_FEATl)RE 

<.:222> (13) . . (13; 

^■;22 3> Xaa = unknown 

<:400> 12 

Ala Val Pro Vai Xaa Leu Xaa Xaa Pro Leu Xaa He Xaa Trp Val 

1 5 10 15 
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